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THE DSVI>]LOPIvIElI? 07 ""ir^^ EEPFODUCTIV^ SYSTEM Cl^ THF. 7i:VAir. 

D0W.BT1Q i<X)V/L. 

The idea set forth in this work if to ^-Jur- the c'evplcp- 
ment of the /reproducti^'e B^^etem of 1 he d ome f=, t i c fori frcn the 
time the bird is first hatched unti]. it has reached full riatnr- 
itj7. With thie idea in viev^ eleven different periods in the 

life cycle of the fovrl have been chosen. The birds used in 
thip studv were S. C. White Tie£horns. The follov;ing is- the 
different periodc selocted as a basis of this study -. 

Group - The day old chick 

Group 1 - The pullet ^-hen three nonthr old . 

Group 2 - The pullet when four month? old. 

GroTip 3 - The pullet when five months old. 

Croup 4 - The pullet when approachinf the period o-f first 
production, as shown by itfd freat oonh devolqe- 
ment . 

Group 6"^^ The pullet after having laid but a sinrle e£f 

Group |5/ - The pullet after having laid for a period of 
-^ two or three weeks. 

Group 7 - The pullet when about 18 non^hs old and Just 

prior to the clrre of i^ r first laylnf rear.on. 

Group 8 - The bird when in thr rtate of brood iness. 

Group P - The bird after having ceased to lay when abont 
18 months old . 



Group 10- The bird when in a stat-e of mcltl 



ng, 



Group 11- The hen a^er molting, -'igor being reg^^ ned 
and having again started to lay. 

Plan of ^rocddure : 

Three birds from each of ■' he abcvr groups vere selected 
and all received ^hc same treatment. The plan followed -ar to 
photoeraph the l^'ve birds. After ih^p_ ^].r b^a was ikJried b- 



Vr?^'r;ir.£,. Ilovevpr, the bird vat, noi Mea as it "-at^ neBiroo ^o 
-maintain the organs of the body in ae natural n condjt^'on ae 
-noBElble. The ventral port 'on of the boay vac removed b^^ cut+.-n^ 
with a pair of shears fron the cloaca around both Gldes of the 
body wall, then through -the breasj?. ThiE, portio^ is removed, 
and vith i"^ all cf the internal organs in thr abdorainy]. cavity 
with the exception of the ovary and oviduct. These were not 
molefted but allowed to reme-ln in their natural position in the 
body cavity. ''^hcy were th^n photof ranhed . After thir they 
were removed from "the bodj'' and e'!l mesentery tisBue "'ap removed, 
after which they vere weifhed and +hp lenfth o^ the o-'n'duct was 
recorded. Without ftretchinf the oviduct thepr orfanp wpre 
fastenrd on to a crosi:- sect j en board and photographed. Aft^r 
this the epecinenL', were mounted on to a black glaj^ f bachground, 
and placed in museum jars containing a lOfo eclxition of formalin. 

The following characteriEtics of each of tho birde studied 
was as foil (WE : 

External appearance : 
Condition 
Yi£or 
Weight 

Condition of comb 
Condition of plumage 
Internal appearance : 

Condition of fat 

Condition o-^ ovary aid oviduct, as tr whether 
it was fiinctioning or dormant. 

Weight o-P the ovary 

Weight of the oviduct 

Length of the oviduct. 



The or f-ans o.f reproctuction o^ thr <^ one stir fovl are 
the ovar- and the oviauot. THirinf the early enbryonic life of 
the ohiok there ir a presence of fwo ovariee anci ot/idiTots, 
one on each side of the spinal column. However, in the case 
of t'ne right Mullerian duc't or oviduct and ovary, aecenerat^on 
starte durine the eighth day and h^ the fifteenth day the;-'- is 
only a slight trace of thp oreans left. Unless o-^ a freakish 
nature, the rifht Mullerlan duct never matures, and thus never 
ohtains an openinc into the cloaca. As a result the functional 
ovary and oviduct are always located on the left dorsal side 
of thG ahdorainc'-l cavity of the f ov/1 . The^^caii^e of this degrner- 
atlon is not definitely knov/n hut vould appear to be correlated 
with the lar£e size of the e[:c as there is not room in the 
region of the cloaca for the tx-o eggs to lie side by v^jde. 

?he ovary lies at -^he anterior end of the kidney and 
is F.ttached to the dorsal wall by means of a fold of periton- 
eum called mesovarium. 

^he oviduct of the hen is suspended from the dorsal 
body wall and lies just back o:^ the abdomina"" air sac. By 
means of both dorsal and ventral ligaments, the o^^idnct is 
held in place in such a manner that the infundibuliim lies 
directly beneath the ovary and is able to receive the ripened 
ovum:;at time of ovulation. 

By Beans o.'' the air £ac and iffiffer'-n+ layers of mesen- 
tery tissues a protective wall is forme* around the ovary. 
Of this Curtis in ITaine Bulletin IJo. 176, says "Therp is 

r 

formed in the hen a sort of 'pocket'. The poc'^et ir or such 
a nature -^hat nuite ^apart of any physiolofical activity on 
the part of the funnel of the oviduct the ova serarated from 
the ovary at ovulation are mechAcally directed toward the 

^ 



funnel mouth. 

As before rtatpd the ovary jn iif entirity i:- present 

in the hen durinc the embryonic devp] opment . fnir.'nf the 

early devrlopment it ic nimply a miiBCled n&t.i containine 

humercufc; minute ova, and sb the bird approar-he.-. her period cf 

production c-ome of the Inert ova start development. As an 

ani'tomical basiB of rtudy for fecundity ;^Maine rotation made 

n study of the visible ©jO.oys'ft.n the ovary of certrin birds. 

Of the -^i^een birdF e*aminedv!!ai ne r.ulletin IIo. nOH, i"^ vaE 

found that +hp range of visible oac^^s'ttpame botveen thp limi-* s 

of 914 and 3605. The ccrclii^ion drawn from •*"h^F study 

leads one to believe th.'^t Bome rther fac+r^y bePider: pn anatcr^icaT 

one is itr.i'anont as re£-.ir-c's fecundity in "the domer.tlc ^ov'l. Hand- 

rik has recorded r Iieghorn hen as havin£- Iciid 9G9 c£;,ga in seven 

years. V/ith such a large number cf ova '^resent, the necessity 

of breGding for longevity is evident. 

The follov : lig aecoujt of the structure of + he ovidiict 

is taken directly from Maine 3ul"'etin Ho. Z06 : "The ov^r^- 

of the hen confjis-^s of five more or lest clearly delir^iited 

regions, beginning at *he anterior end of the oviduct, these 

are ord^.narily detifnated as TDrf^e funnel; (2) +he albumen 

secreting portion; (5) the itthraus; (4) the uterus or shell 

gland and (5) the vagina. The fiinnel^ known in anatomical 

tejnfias the ortinum tubae abdorainale^ is a delicate thin-walled 

portion lying immediately ^'ontri^j^ to the ovary. Its anterior 

end is expanded into ^ long lip-liVe processes. The lips 

quickly converge to form a rather narror thin-railed t^ibe. In 

the fixncticnal.OTMTg/cPt the length o^ this tubular portionf ■f\inr.el 

neck) is from 2 -f o 4 cms. The epithelium of the walT o'' the 

funnel is folded in ratherlcng lon^i^udina^ pr^iral ridges > 



These r'^^.ccc with no^e or lesb interruptiorxS are 
continuous throughout ^he o-.-iduot. They ttp f-reatly in- 
creased in heffht in +hp lover portionr of the d.uct. BeeJdes 
these primary riO^rr- the epithelium also forms smaller seccnc'ary 
folds. T>.ese seeoiicary folds are bert df^vplo^pd in 1 ho popterjor 
portion o-^ the funnel. Their presence in other porticnF; o-f the 
oviduct is somewhat chscvred "by the enormciiw^; development of the 
glands. As will be pointed fxirhter on these secondary folds 
bear important relation.s to the larg:e glands. 

The funnel region grades rather gradually into ^he 
albumen secreting portion. There ir no difficulty in djr- 
tinguishing between these two regions. In the albumen por- 
tion the v/alls are much thicker and thr longtiditnal ridges 
are very much higher. This albiiraen portion is the longest 
of the five dinfis^ one. 'j^he avera£e length is about ^2 cms. 
in the functional oviduct. The div-'sion between the a^brpien 
portion and the isthmus is very sharply marked. The r«al 
limit Of the true regions appears as a narrow line extending 
around the oviduct. However, for some distance on either 
tide of this i he character of the lonfitudinfel ridges is qui+c 
different . 

In general appearance the isthmus resembi °s the Plbnnen 
portion exef?rt ^hat the ridgrs are not ruitp ro high and the 
walls are more contracted forming a narrower portion o^ the duet. 
The isthmus in the laying hen measures on the avera£e about 
12 ems. in length. The distinctive function of the -sthnns is 
to secrete the shell membrane. 

The isthmus is continued without any clea->- ] ine of 
demarfeation into the expanded portion known as the uterus or 
Shell eland. The character of the ridgrs is qi^ite diff>erent 
m the uterus. They are more numerous and .re greatly orq^ 
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up y^:j trane, verse ane diac-onal foiainp. The valla o^ the 
Titerus are not so thick as thot e of the last tvn nentinneci. 
refions. The length o.f this organ ic alBo about IZ one. 
The lower end is roTinded b;/ the large sph^oter niuBcle. 

The vafeins extends from this sphincter to the cloacal 
wall. The v/alls of the vagina are very rausciilar. The ep?.th- 
elial vallt.; ars nuch Gmallf^r than in t);e -p^^^Gd:'r,£^ section. 
The length of the vagina is betveen 12 and ir cms. 

The length of time for the ovary to develop if not 
definitely known. Environmental conditions, feeding, etc., 
no doubt, influe.ce its development from a raJmite ova up 
to the size cf a pea. From this period on, the drta .".t hand 
shows tliat on an average it takes 10 to 1^ days to ripen and 
enter into the oviduct. Riddle has stated tha+ ^h^ r period 
of development nay occur in eight days. "', 

The ova during development If encased in a menbrane 
tissue called the follicle. Thir follicle contains small 
blood vessels which nourish the ova during its development. 
When ripe the follicle splits alon£ *]ic future line and the 
ova falls into the funijel of the oviduct. The follicle ir, 
then almost entirely reabrorbed and taken ^nto the body. Dr. ' 
Pearl states that under microscopic exHrnination, the scar 
formed from the abporption of the follicle may be ascertaincvd. 

In ''.he normal egg in the hen there ar*^ three Oistjinct 
layers of albi;mcn secreted by the oviduct. There are as folic ws: 
the chalaziferous layer, which is very dense and lies Just 
outside the true yolk membrane j 2na , the d-UvSe albumen which 
is next to the chalaziferous layer and composes the bulk of 
the white 0.-^ the egg. It is this layer th-t .^ive.c shape to 
the egg when broken and poured into a saucer j "rd, the fluid 
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alhurae.T v^hich nahes up thr fluid im^'t o/^ + he white o;?" +ho 0££. 

The prevailing opinion has heen that ^ he v:hi+" o-p the 
egf ^" B cntircl;' Fecre-t^ed hy the alhunen coc/eted portion o-^ 
the oviduct. Pearl and Curtis have made a rather extonced 
Ltudy or thiG question and a Euranary of their i^indine tahen 
fron Exp. Zoology '^lol. 12. 1912, follows : 

1. After entering the infund ibvilum the yolk remains 
in the so-called alhuraen portion of the oviduct ahout three 
hours, and in thie time acquires only ahout ^0 to HO per cent 
hy weight of Its total alhumen and not all o<" it, as has 
hitherto "been jrupposed, 

2. During i"" e f:oj'ourn in -the ln:f*cindi'bTilar and albiimen 
portions of the duct the egg acnn.ires its chalazae and oha"'.as- 
iferous and the thic". alhumen aiayer. 

:5, Upon entering the isthfflus^ in passing t]ircugh v;h5ch 
portion of the duct sometime c iinder an hour's time is occupied 
instead of three hours as has been previously maintained. "iTie 
egg recrived its shell membrane by a process of djecreet deposi-' 
tion, 

4. At the same time and during the sojoiirn of the egg 
in the uterus it receives its outer layer or ■• hin albu:'iex]^ which 
is by v,'ei£;ht 50 to 60 per cent of the total albximen. 

5. This thin albumen is ta-ken in as a dilute fluid 
by ormosis through the shell membranes already formed. Thp 
fluid albumen added in thir, v/ay dif:f\ises into the dense 
albumen already present, dissolves some o^ ■'he latter and so 
brings o-bout its dilix+ion in some defreej^. At the ,s;-np time 
the fluid albumen is raadp more I'pnse in the process o:^ dTi^^ueion 
and comes to have the conp-istency o:f' tV.o thin albumen layer of 
the normal laid eg£ . The fluid albumen taken into the egg by 
osmosis is a definite secretion o^ glands of the isthmup end 
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uterus. The adaitlor: of albunen to the pe£ '-^- cnrnpleted onlv 
after it har boen in the uterus from fi^'e to KPVf-n hours. 

7, Before the aeriuifiition o-^ the aD.bumen h the e ge 

is completed a fairly cons: aerahlc anount o-f Khcll cuhstance ha£ 
heen depooited .'_ on the shell membrane. 

8. For the completion o/' the shell an"" the layinf of 
the egc from 12 to IC or even mere hours are requirec". 

Owlii^; to the structure of tlie reproductive e^'Sten 
of the hen it ic inpo£C?ble to determine tlie exact place at 
which fertllizat j on oceurt. The life period of the lerra 
cells is quite remarkable and fertilization haf hccu hno'-n 
to occiir 26 days after the removal of -fhe male. Since the 
alhurnen surrounds the e£-£r in the upprr part of the ovidiict or 
immediately after leaving the infundibuliam, it is thought that 
the male and female cellF unite in the uppermo;t prrt n:^ the 
oviduct. Of this L. ?. Payne of Oklahoma Agricultural and 
Mechanical College in' Canadian Poultry ilews says, "We are 
almost forced to drop the theory that ova are not fertilized 
until they leave the f o"".!: c"! n of the ovaries and enter the 
oviduct, for as soon as the male and fer^a'' e cells unite 
fertilir-.ation is complete and develonment starts. The fr^vth 
contimie.'; to such an extent that a npwly laid eff rrhen broken 
CBn in many cases be identified as fertile or infertile, by 
observing the size of the blastoderm or germ. This development 
being apparently thr same in all fresh e££E, leads xil to believe 
that this union occrrs at about ■'he sane pig ce for each eg£ 
since it requires from 18 -t o 7^ hours for it +o par.r down the 
oviduct. If the sperm cells pass beyond the oviduct and fer- 
tilize the Ova "before thry i-ere de.vnloped a d ready to pass 
from the ovaries grorth rouitl begin at once, and the gorms rould 



vary in rize aceorclinf to tho period of time the:/ rema:'n 
in the body oavit^. For example, i-f fertilization ^^hf^.^d 
occur as much a? 10 days before the e£X i- laid, ve night 
expect a half developed chick when the egg passed from the 
uteruL, but as this is not the case cells miirt remain active 
in the region of the infun.Ubulum until the ovum passes from 
its follicle and is swallowed up by t]ip oviduct vn.ere unit'ng. 
of the tro cells takes placp. 

The development of the reprodjtctive syetera as Ftudieci 
from the eleven different periods of the f owl ' e life are chcrn 
in the different photographs on pages 

Prom the photc£raphs pages , it ic seer, that -fhe 

ovary and oviduct are simply a small muscled mass and a straight 
tube slightly increasing in size with the grov-th of the hjrd. 
The birds are also in a poor condition of fv.t and show no great 
comb development. 

Group 4 shows the reproductive ej^^.tem from t'-'pge birds 
five months and two weel's old. These b?rdr rliow great comb 
development and have assumed a more matured appearance. The 
three birds here studied show three distlnctiwe stager; in the 
development of the reproductive system. 

Bird A, shows great development as to thp size of the 
ovary and the length of the otviduct', while not having laid 
it is apparent that shp would have been fxinctioning within a 
few dayt as evidc^nced by the size of some of the ova. 

Bird B. shows tho reproditctive orgariF, in a lesser sto,f e 
of development. However, the ovcry has started to grow and 
production would have begun in a short time. 

*ird C, while possessing the same external characters 
as the other two birds of this group shows no development what- 
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soever . 

All c^ Die birus of thir grour, vexe yerrr fat. Ijoxiht- 
less "Dird would have started to firnction in a fpv wep>:e, 
since che uic^ possesG all of th6 ■, othc r character] rtios in 
eomrnon v ith Birds xi and B. 

Group 6* BhOYB "oris tl.at iiave laid hv*" ;^- ein£:lp e£C 
These "birds were placed in individual exhibition coops t^.nd 
carefulii' observed. As soon af. the first e£X '"^^ laid the 
>jird V as killed and photo£;:raphed . Therr appears to be no 
differ'^ nee in tiie condition of 1 he ovidiict throuf-h which a 
single e£C has passed and one through which a niimher o:^ eggs 
has passed. Bird A of t'li; group possessed an oviduct of 
the greatest length of any observed in this study (29 jncheg] . 
However, "the oviduc + s of birds B and C rere onlj^ 24t and 26^ 
inches long and this seems to be elote to +he average length 
of the oviduct when in the sta-t-e of reproduction. 

Group 5 or Birds 6 raonthf- of age which have la'd cevrral 
eggs and Ci:ci;i: 7 ccmposed of birds 16 to 18 months o.'' age and 
about to closr their first laying season, show ^hr sane develop- 
ment as Group 6, which has laid bxit a single egg. ^ $ 

Group 8 or th~ fotil in the state of brood iness/contains 
but one bird; c\7ing to the lateness of thr season in starting 
this work, it was i-ipossible to obtain but one individual o^ 
this group. 

Here it is seen that the bird while in a gooc' condition 
of fat and health has ceased to function. She ovary has been 
reduced to a muscled mass and the oviduct has shrunken to less 
than lialf the size of an oviduct from a fovl in st-.te of pro- 
duction. 

* In order of development Group 6 should be placed before -^rou-n 5 
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The ^'\rC,B of Cr.n\-r) 9 are thosn P-"ot^+ 13 month.-, of agr 
rv.-td having ceased 1r Ic.^ a^ i.ho end of their firet ic.yine 
seacon. The same condition appears herp af. in a hen in thr- 
sta-'c of "broodinesE. The cvary hat; been reduced to a snfill 
muscled mass and the oviduct hac decreased to abou"t 12 inci es 
in length. , Group 10 or the birds in the stcite o" molt show 
the _^'ovO at the lowest point of vitality in ?*tB riornrl life. 
The reprodiTCtive system seems to adt with the rest of t hp body 
as it is smiiler in size at thia time than any other time during 
the natixre life of the f ow]. . At thiF. Ftape the ovary ir ^'^rir 
small and weighs only about 3 to 4 grams. Tn this respect it 
is cloeely related to Group .T or birds 5^ mon''"hF old, and not 
having started to show any great comb dnvelopment, The oviduct 
ha& also reduced in size to a greater extent than any of the 
other groups and is ohly C to 8 irches in length. 

These birds were in a good condit'on -i-iF-fat but this 
is caused, no doub-f, by the fact ^ hat the I'irds were killed 
before they had been molting long enough to be red^iced to their 
lowest condition. 

Group 11 Ehnvs the birds after having gone thtoxigh the 
i!K>lt , and again started to lay. They have taken on ncv plumage 
and have fortified themselves rith an excess of fat. In prepar- 
ing thenBclvec for the laying season. Af can be r-ieen from 
photographs on pages the ovary and rvii^^ict from these 

birdf is in the same stage of develo'irient as regards size, as 
birds of Groups f), 6 and 7, 

The cur^r rn '^age shows the dev-'^lopraent of ■'he oviriuot 

from the time The chick was first hatched until it has resumed 
its second seapon's laying. By studyi/g thiF. table and the re- 
cords of each groiip. pages as re garde external char act ere 



sxich ac condition of c i ra u , :-^liima{- e , etc. jt, has 'bpen 
found that the deve3.opment cf the reproductive h^-rtera 
is at its hifhest v. hen these external oharactert ap^ ar test 
The devolOTiinent of the ovar^ fnilcrj-; the eame ger.eral 
rule and doubtless the functionin£; of tViis orj_;c-.n if corre- 
lated to a Gonsidera'ble extent to the anornt of fd-^ containe 
in a fcv;l'B hody. It i;: a v/ell eetahlished fact that an 
animal In a pregnant condition tahcc on surpliic fat. The 
hen when in a funetioninf condition is i;-:impl;7 attempting to 
repiOSuce hersolf. It is for thic, reason, nc c^o^ht, that 
the hen takes on mo '■o fat Jiast prior to egg production and 
duri:-j egg production than when in a. dormant condition. 
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G y 0U7-) 0_ - riic c' P-y ol(^ chick. 

I. 

Er^ternal appearance : oTtan » 

Condition - Pair 

Weight - 1.7 oz. 

Vigor - Fair 

Condition o-f* comb - IIo-^ ucveloped 

Condition of rlumage -« Dorny 

Internal ap'^eaianoe : 

Conditiion of fat - slight 

Condition ofovar^' and oviduct - Dormant 

Weight of ovary - .03 grains 

Length of ovary - l-f" 

Group 1 - The -oullet vrher. three rncnthp old. 



Sxteri;al ap'^oarance : 










Bird A 






Bird B 


Bird C 


Condition - Good 






Good 


Hood 


■Vl£or - Coed 






Good 


Good 


■^Weight - l-l/l 


6 


Ihs 


. 1 Ih. 


15/16 lb. 



■^ Comb - JiiGt starting to develop. 



Internal appearance 



Condit^* on r " 


.1 






of fat 


Poor 


Poor 


Poor 


^Reprodn^^tive 








system 


dormant 


Dormant 


Dormant 


^ height of 








ovary 


.35 


.52 


.27 


^ Weight of 








oviduct 


.18 


.21 


.16 


\ Length of 








oviduct 


2+" 




2,5/8" 
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Group 2 " The ptillet when four months old. 
External 'appeiaortoP® : 

Condition - 

Yi£or 



Bird A 
Good 



Bird B 
Good 



Bird C 
Good 



Weight 

Condition of 
Comb 



1 Ha-. 9 02. 1 Ih. 10o%. l.lb.-^ oz 
Just starting to develop 



InternalTappearanee : 

Condition of fat Fair 

Reproductive system Dormant 

Weight Of ovary E.3 gr . 

Weight of oviduct 1.2 gr . 

Length of oviduct 4" 



and 2 weeks 
Group Z - T'hr rmllet when five months/old. 



Poor 


"Poor 


Dormant 


Dormant 


2.5 gr. 


C O r,. -y 


i.n gr. 


.9 gr. 


S.7/8" 


"^in 



External appearance : 
Condition 
Vigor 
Weight 
Condlt.^on of comb 

Internal appearance : 

Conditior of fat 
Reproductive s;^stem 
We 'ght of rvar^' 
Weight of oviduct 
Length of Ov'duc-f 



Bird A 
Good 



1 Ihi 8^oz. 



Bird B 
Good 



2 lbs. 



Bird C 
rood 



2 ihs.Z OS 



A little far-^>'.er c'o'^'eloried than 
("roup 2. 



Poor 


Boor 


Poor 


Dormant 


Dormant 


Dcrma^it 


2: gr. 


2.1 gr. 


3.7 ^r. 


3.2 


3.4 


3.S 


Si" 


4" 


4-5" 
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G r otip 4 - ""lie pullet when aripr caching the ppriou of fj.r»st 

production, as shown hy itb freftt corah clevelopment . 
In thj r, case, 5 mo, and two v>kB. old. 

External appearar'oe : 

Bird A Bird ?■■ Bird C 

Condit3 0n 7. Hood V. Good ^^ Tood 

Vif^or " " ■' " " " 

Weight 7' Ihs.Srz. ?lhc..':oz. 21hE.9oz. 

Condition of comh ^ Just starting to lop over hiit 

not fully developed. 

Internal aii-nearanoe : 



Condition of fat 

Cojiditi on o-f* ovary 
and oviduct 




Heavy 
ot entire- 
developed 


TTeavy 
Start inf to 
develop 


Heavy 
r;ornai-.t 


V/eig:ht of ovary 




6.55 gr. 


1.'7 gr. 


.'^2 gr 


\"eight of oviduct 




22 gr. 


10 c^ 


li gr. 


Length of oviduct 




18.1/8" 


1 rij^u 


7-7/8" 



group 6 - The pullet after having laid fint a singl!^ eft' 
External appearance : 











Lird A 




Bird B 


Bird 




Co]idltion 






Good 




Good 


Good 




Vigor 






V.Good 




Y.Good 


V.rood 




Weight 






olhe.l'ioz. 




V.^'U.ZCC. 


4111 P. loz 




Condition 


of 


comh 


Fully 


a 


eveloper' -for 


All hjrc'r 


Internal 


appearance 


■ 













Condition of fat Heavy Heavy He^avy 

Condition o ""■ 

ovary and oviduct Full state of fiinctioning 

Weight of ovary 35} gr. ' ^0 gr 38-J- gr, 

Weight of oviduct 82 gr. 74 gr. 75-?- gj. 

Length of oviduct 29" 24"f 26-^" 
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Group 5 ~ The pullet after havine Ir.id for a period of tvro 
or three weeks. F' mo. and 3 weeks r^ d . 

External appearance : 

Bird A Bird B Bird C 

Condition V.Good V.Good ^.^Good 

Vigor " " " " " 

Weight 31bs.4o2, 51"bR.9o!!. 511^8.902. 

Condition of comb Fully developed for all Mris 
Internal appeafance : 

Condition of fat V, Heavy V.Heavy V.Heavy 
Reproductive system Full state of functioning. 

Weight of ovary 35i gr, 31 er. ZH e^' 

Weight of oviduct 30 gr. 26 gr. 34 gr . 

Length of oviduct 23^121.. 25" 24^-" 



GroTip 7 - The p\illet when aboiit 18 nonthp old and ."nst prior 
to the close of its f:r£''' laying seaeon. 

External apTearance : 

Bird A Bird B Bird C 

Conditicn V.Good V.Good Good 

Vigor V.Good " " " 

Weight Slhs.mcz. 31bt^^.2oz. SnDS..15oz. 

Conditicn of comb Fully devplopec for all bir^^r 

Internal appearance : 

Condit'on of fat Heavy Pair Fair 

lieproduc+ive isystem Full state of '\-aotioning 

Weight of ovary 29.3 gr. 33.2 gr. 38.4 gr. 

Weight of oviduct 64.8 " 81,5 " 77 " 

Length of oviduct 25** 26-1/8" 25?" 
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Group 8 - Bird in state of broodinesB. 
External appearance : 

Condition 

Vigor 

Weight 

Conditil)n otf comb 
Internal appearance : 

Condition of fat 

Reproductive syetera- Doarmfent 

V'eight of ovary S.9 gr. 

Wei£ht of oviduct 5.7 gr. 

Length of oviduct ll|" 



Bird A 
Good 

Fair 

2.7 lbs. 

Slightly shrunken. 

Good 



Bird A 


Bird B 


Bird C 


Good 


Good 


V.Good 



Group .9 - Ihe bird after having ceased to lay when about 
18 months old . 

External appearance : 

Condition 

Vigor 

Weight 

Condition of comb 
Internal appearance : 

Condition of fat 
Reproductive system 
Weight of ovary 
Weight of oviduct 
Length of oviduct 



41bs.loz. 

Fully 
*e-^el6pedev 


Slbs-lP^oz. 
slightly 
^- shrunken 


21bs.l2oz, 

^^ully 
develcped 


Heavy 


Medium 


lie di urn 


Dormant 


Dormant 


Dormant 


3.6 gr. 


3^ gr. 


^.2 gr. 


4. A gr. 


6.3 er. 


5.6 gr. 


izV 


12" 


10^" 
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Bird A 
Poor 



Groixp 10 - The bird vrhen in state of molting 
External appearance : 

Conditi on 

Vigor 

¥el£ht 

CoTiditirnpf comb 
Internal appearance : 

Condition of fat 

Heproductlve eyetem Dormant 

Weight cf ovary 4^. gr . 

Weight of oviduct 5.2 gr. 

Length of cflduct 4-ll/l6'' 



Bird B 

Poor 



Bird C 
■^oor 



31bs.l2oz. rjbs.^oz. Sllx.Voz, 

Shrunken - very rough in teztiire 



Medium 



Heavy 
Dormant 
1.75 gr, 
S.6 gr. 



Mediun 
jor^';art 
3.1 gr, 
4,6 gr 
7f" 



Gro u p 1 1 - The hen af^cr molting, vigor being regained a:-d 
paving again started to lay. 



External appearance : 

Condition 
Vigor 
Weight 
Condition of comb 
Internal appearance : 

Condition of fat 
Reproductive system 
Weight of ovary 
Weight of oviduct 
I^ength of oviduct 



Bird A 


Good 


V. " 


41bs.loz. 



Bird B 
Good 

V. " 

?)lbs.2oz. 



Bird C 
Good 

V. " 

?;ibs.7oz 



Fully developed - "ftne texture. 

Heavy Heavy Heavy 

Full state of reproduction 
43 gr 58 gr. 45 gr. 



25-3/8 " 



QVl 



?lt gr. 






73 gr. 
E8i" 



Reproductive system of the female domestic chick 

one day old. 



Beproductive System of puilet hen 3 months old. 
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Broup 1-Bird A. 
Reproductive system of pullet hen 3 UiOnths old, 
lying in natural position in the b dy cavity. 



Group I -Bird B. 
ReproductiT« system of pullet nen 3 ffiontns old, 
lyifig in natural position in tJ^ie body cavity. 
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•*^*'^j^ 



^.;. $0^'^ 




S 



Group I -Bird C. 
Reptoductive system of pullet hen 3 montns old, 
lying in natural position in the body cavity. 



fi«productive system of pullet inen^A months old. 



2d 




Group 2-Bird A, 
Reproductive s-stem of puilet nen 4 xaontiis, 
lying in natural position in tlie boav Gravity. 
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rouj) 2-Bird B. 
Reproductive system of pullet nen 4 months old, 
lying in natural position in the boay cavity. 
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Htpr^ductive syetem of pttlle*r hen, 4 months oid, 
iTifig in natural poaition in the body cavity. 



HeprirductiTe system of pullet hen, 5 montiis and two weejce o}a 
and not showing any pronounced appearance of u.ature deveiopment. 




ffroup |i Bird A. 

Reprodufcive svsteiL Lf pullet hen. 5 mos. and 2 wks. eld 

lying in natural position in the body javity.'Ihis bird showed no 
signs of mature development. 
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Group 3-Bird B. 

Reproductive sirsteiii of pullet nen 5 mos. and i; -.vks oia 

Iving in naturi,! position in bod^'- cavity.Bird showea no signs of 
luature developnient. 
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Group 3 Bird C. 
Reproductive ayotea of pullet ben 5 mos. and 2 v/ks old 
lying in natural position in the body caTity. thjls bird showed no 
signs of nature development. 
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Group 4*Bird A 
Reproductive system of pullet lieii,5 moe and 2 wke. old 
lying in natural poeition in the bodv cavity. IMs bird showed 
great eonib development and other extexnal characteristicskBig* 
nifying the fipproachf of tht^eriod of production. 
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Group IV Bird B. 

Reprodustive system of the pullet rxen b mos =ind 2 wks. 
old in natural position in the body aravitv. ^his bira showed 
great conib development and other external criaracteristics signi- 
fying tne rpprop-ch o£ the perioo of production. 

Ifote the lesser degree of development as compRred with 
the pre<i ceding bird, even tho of the same age. 



(Hote) Plate of bird C was destroyed. The stage of developma 
ment can be seen from picture on page 33. 
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PeproduotiTe vystem of pullet laeii, having inld hut a sin> 
gle egg. 

Bird A*5 aonthe and 3 weeks old* 
Bird B«7 Aonths and 2 i^ske old. 
Bird C«7 months anC 2 veejcs old. 
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Group VI. Bird A, /ge 5 mos 3 wks. 
Reproductive system of pullet hen, having laidbu t 
a single egg, lying in the natural position in the bodv cavitv, 
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Group VI Bird B«Age 7 bos 2 Vvks . 
Roproduetive rfotem of il^ pullet lMn,h*3ving laid but 
a aiogle ogg*lving in natural pooition in the body caTity, 
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Group VI Bird C Age 7 mos «3nd 2 wks. 
Reproductive system of the pullet hen having laid but a 
single egg.^nd Iving in the n'^tural position i- .he bodv cavity. 
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Croup ¥ Bird A Age 6 bob and thvee wks. 
Beprodu(rtiv« eysiem of pullet hcn.ljring in tht n^'tural 
position in th e bedy owity.Bird huvinn laid for a period of 
two or three week* • 



r 
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Group V Bird B. Age 5 mos-3 weeks. 
"Reproductive system of the puliet hen, lying in the 
natiral position in the body cavity, Bird-nhaving laid for a 
period of two or three weeks. 
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Group V bird C. Age 5 mos -3 wks. 
Reproi ductive systemi-of the pullet hen, lying in the 
natural position in the body cavity.Bird having laid for a period 
of two or three weeks. 
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Group VII Bird /..About 18 lios old. 
Reproductive system of puiiet hen, lying in natural posi 
ition in the bodv cavity. Bird in a full state of production but 
Just prior to the close of the lajring eeason. 
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Group VII-Bird B-About 18 months of age. 
Reproductive eyateni :f the pullet nen, lying in the nat- 
ural position in the body cavity.Bird in n full einXe of pro- 
duction but just prior to the close of the laying setsson. 
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BeproductlTe systeia of hen about 16 months of age and in a 
complete of broodinese. 
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Group IX. Bird A- About 18 mos of age. 
Reproductive system of hen «?.bl)ut 16 mos of age =;nd ly- 
ing in natural position in the body ocavity.Uhe bird has closed ife 
first laying season. 
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Group IX Bird £ About 18 mos of age. 
. Reproductive system of }:«n al)out 16 mos of age and ly- 
ing in natural position in the body cavity* The bjird has 
closed its firsts laying season. 
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Group IX. Bird >tbout lb mos of age. 
Reproductive system of nsn about 18 mos f age ana 
lying in natural position in the bodv cavity. Ihe bird has 
closed itB first laying season. 
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Group X Bird A • About 16 mos of age. 
Reproductive »ym%9m. of hen in a etate of iiaai.t.irith 
organs lying in n. natural position in im body €»Tity. 
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GroupX Bird B /bout 18 mos of age. 
P.eproducti ve svsteai of nen in n state of ii.olt.witn 
organs lying in h n«^tur=il position in the body cavity. 
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C^roup X Bird C About 18 mos of age. 
Reproductive slrstem of hen in a st-ate of molt, with 
organs lying in h natural position in .ae bod^ c.^ity. 
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Group JLI*Blrd A« About IB* 20 months of age, 
Reproductive eyeten of hen in natural position in the 
boiT earitj. The bir^ ^^^s gone thvu its annual laolt and again 
stvted to lay. 



6 3. 




Group :a-Bird B-About 18- 2) months old. 
Reproductive system of hen in natural position in tne body 
c^vity.'^he bird has gone thru its annual molt ana °.gain started to 

lay. 
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Croup XI Bird £>• About 18-20 months of age. 

Reproductive systeH; of hen ,in the natural position in the 
"body cavity. Lhe bird nas gone thru its r^nnual molt ana -igain 
statt' d to lay. 



